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What Is Nanotechnology?What Is Nanotechnology?

Research and technology development 
aimed to understand and control matter at 
dimensions of  approximately 1 - 100 
nanometer – the nanoscale

Ability to understand, create, and use 
structures, devices and systems that have 
fundamentally new properties and functions 
because of their nanoscale structure

Ability to image, measure, model, and 
manipulate matter on the nanoscale to 
exploit those properties and functions

Ability to integrate those properties and 
functions into systems spanning from nano-
to macro-scopic scales

Nanoarea Electron Diffraction 
of DW Carbon Nanotube –

Zuo, et.al

Corral of Fe Atoms – D. Eigler
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NNI Participating Agencies See Widespread NNI Participating Agencies See Widespread 
Application for NanotechnologyApplication for Nanotechnology

http://www.ostp.gov/\../imgres%3fimgurl=http:/teachers.sduhsd.net/cblack/images/tennis_balls.gif&imgrefurl=http:/teachers.sduhsd.net/cblack/tennis.html&h=200&w=265&sz=22&tbnid=hw_y-YA4bpoJ:&tbnh=81&tbnw=107&hl=en&start=2&prev=/images%3fq=tennis+balls&hl=en&lr=
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Interagency R&D Priorities for FY 2006Interagency R&D Priorities for FY 2006

Homeland securityHomeland security
Networking and Information TechnologyNetworking and Information Technology
NanotechnologyNanotechnology
Physical sciencesPhysical sciences
Biology of complex systemsBiology of complex systems
Environment and EnergyEnvironment and Energy

Climate ChangeClimate Change
Earth ObservationsEarth Observations
Water QualityWater Quality
Hydrogen FuelHydrogen Fuel

“The NNI should support both fundamental 
and applied R&D in nanotechnology and 
nanoscience, develop nanoscale 
instrumentation and metrology, and 
disseminate new technical capabilities to 
industry.”

“…In order to ensure that nanotechnology 
research leads to the responsible development 
of beneficial applications, agencies also should 
support research on the various societal 
implications of the nascent technology.  
In particular, agencies should place a high 
priority on research on human health and 
environmental issues related to 
nanotechnology.”
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U.S. Nanotech R&D spendingU.S. Nanotech R&D spending
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21st Century Nanotechnology 21st Century Nanotechnology 
Research & Development Act of 2003Research & Development Act of 2003

Signed by the President on Dec. 3, 2003Signed by the President on Dec. 3, 2003
Put into law ongoing activitiesPut into law ongoing activities
Authorized $3.7 billion in FY2005Authorized $3.7 billion in FY2005--FY2008 FY2008 
among 5 agenciesamong 5 agencies
““EstablishedEstablished”” a National Nanotechnology a National Nanotechnology 
Coordination OfficeCoordination Office
Calls for periodic planning and reporting Calls for periodic planning and reporting 
by the NSET Subcommitteeby the NSET Subcommittee
Calls for the President to establish or Calls for the President to establish or 
designate a National Nanotechnology  designate a National Nanotechnology  
Advisory PanelAdvisory Panel
Calls for a triennial review by the Calls for a triennial review by the 
National Research Council National Research Council 
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Informal reporting
Administrative or contractual

Relationship
Formal reporting
Informal reporting
Administrative or contractual

National 
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NNI Strategic Plan (Dec 2004)NNI Strategic Plan (Dec 2004)

$$
Vision 4 Goals

7 Program 
Component 

Areas

20+ 
Agencies
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NNI VisionNNI Vision

A future in which the ability to understand and A future in which the ability to understand and 
control matter on the nanoscale leads to a control matter on the nanoscale leads to a 
revolution in technology and industryrevolution in technology and industry
Expedite discovery, development, and deployment of Expedite discovery, development, and deployment of 
nanotechnology for:nanotechnology for:

Economic benefitEconomic benefit
National & homeland securityNational & homeland security
Improved quality of lifeImproved quality of life
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NNI GoalsNNI Goals

Sustain world class R&DSustain world class R&D

Facilitate technology transfer Facilitate technology transfer 

Develop infrastructure: Develop infrastructure: education; education; 
workforce preparation; facilities & workforce preparation; facilities & 
instrumentationinstrumentation

Support responsible development of Support responsible development of 
nanotechnologynanotechnology
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Areas of investmentAreas of investment
(aka Program Component Areas)(aka Program Component Areas)

1.1. Fundamental Nanoscale Phenomena and Processes Fundamental Nanoscale Phenomena and Processes 
2.2. NanomaterialsNanomaterials
3.3. Nanoscale Devices and SystemsNanoscale Devices and Systems
4.4. Instrumentation Research, Metrology, and Standards Instrumentation Research, Metrology, and Standards 

for Nanotechnologyfor Nanotechnology
5.5. NanomanufacturingNanomanufacturing
6.6. Major Research Facilities and Instrumentation Major Research Facilities and Instrumentation 

AcquisitionAcquisition
7.7. SocietalSocietal Dimensions (EHS, ELSI, Dimensions (EHS, ELSI, EducEduc.).)



Relationship of 
PCAs to Goals



Relationship between PCAs and NNI Agency Missions

• Primary
Secondary
Agencies w/
nano R&D $$



FY 2006 Budget Request ($ millions) by Agency



FY 2006 Budget Request ($ millions) by Agency and Program Component Area
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Nanotechnology is Nanotechnology is ‘‘NowNow’’
Selected consumer productsSelected consumer products

Nanoclay 
Composite

Nano fibers
Nanosilica Composite

Carbon Nanotube 
CompositeMountain Bike Handlebars

1.3 N (0.13 kg) weight

Tennis Racket 
Five Times More 

Rigid



ECTeague | NNCO/ NSTC              Nano Tech Tomorrow 2004

Nanotechnology is Nanotechnology is ‘‘NowNow’’
Selected High Technology productsSelected High Technology products

High 
Temperature, 
Local heat source

Biocompatible 
nanomaterial bone screws 

Bone bonding in 2 weeks   and 
osseo-integration in 4 weeks

Quantum dot labeling 
for tracking five 
cellular components

100 mm X 100 mm 
bond area
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Nanotechnology is Nanotechnology is ““NowNow””
Product under development: Treating CancerProduct under development: Treating Cancer

Gold nanoshells (10 nm shell thickness) Gold nanoshells (10 nm shell thickness) 
formed by depositing metal on silica formed by depositing metal on silica 
spheresspheres
Size is Size is criticalcritical

For reaching tumorFor reaching tumor
For absorbing IR energy (For absorbing IR energy (dTdT=37=37°°C)C)
For optimal transmission through For optimal transmission through 
tissuetissue

InIn--vivovivo study in mice showed promising study in mice showed promising 
resultsresults
InIn--vitrovitro study in human breast study in human breast 
carcinoma cells also promisingcarcinoma cells also promising
Technology developed at Rice Univ. Technology developed at Rice Univ. 
with funding from NSF; startwith funding from NSF; start--up up 
company formed to commercialize

Silica

Gold

130 nm

company formed to commercialize

LR Hirsch, RJ Stafford, JA Bankston, SR Sershen, B Rivera, RE Price, 
JD Hazle, NJ Halas, JL West - Rice Univ.        PNAS 23 11/11/2003
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Target industries for nano suppliersTarget industries for nano suppliers

Energy/Environment

Transportation

Biomed/
Life Sciences

Semiconductors/ICs
Computers

Materials

Chemicals/
Plastics

Films
GeneralDefense/Security

Other

Communications/
Optical equip.

Consumer
Products

Source: EmTech Research
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Existing regulations apply to nanoExisting regulations apply to nano

http://www.epa.gov/
http://www.ostp.gov/\/imgres?imgurl=www.rurdev.usda.gov/ia/pictures/USDA.gif&imgrefurl=http://www.rurdev.usda.gov/ia/annual02.html&h=280&w=400&sz=3&tbnid=M2bti86-8ZkJ:&tbnh=84&tbnw=120&prev=/images%3Fq%3Dusda%2Blogo%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DG
http://www.ostp.gov/\/imgres?imgurl=www.alumni.buffalo.edu/images/prunella_logo.jpg&imgrefurl=http://www.alumni.buffalo.edu/profile_prunella.html&h=123&w=126&sz=14&tbnid=3-rXWwEvYeYJ:&tbnh=82&tbnw=84&prev=/images%3Fq%3Dconsumer%2Bproduct%2Bsafety%2Bcommission%2Blogo%26hl%3Den%26lr
http://www.ostp.gov/\/imgres?imgurl=www.appliedergo.org/Niosh%2520logo.gif&imgrefurl=http://www.appliedergo.org/aec04_co_sponsors.htm&h=186&w=700&sz=6&tbnid=HH2S152zm60J:&tbnh=36&tbnw=135&prev=/images%3Fq%3DNIOSH%2Blogo%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8
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NNI research on health effectsNNI research on health effects

National Toxicology Program Nanotechnology Safety Initiative National Toxicology Program Nanotechnology Safety Initiative 
initiating toxicology studies of:initiating toxicology studies of:

Nanocrystalline fluorescent semiconductors (aka Nanocrystalline fluorescent semiconductors (aka ““quantum quantum 
dotsdots””))
Carbon nanotubes (Carbon nanotubes (CNTsCNTs) & fullerenes) & fullerenes
Nanoscale metal oxide particles (e.g. TiONanoscale metal oxide particles (e.g. TiO22))

http://www.ostp.gov/\/imgres?imgurl=www.grc.nasa.gov/WWW/RT2001/images/5410hepp1-f1.jpg&imgrefurl=http://www.grc.nasa.gov/WWW/RT2001/5000/5410hepp1.html&h=263&w=307&sz=67&tbnid=FdsYECX5cdMJ:&tbnh=95&tbnw=110&start=14&prev=/images%3Fq%3Dnasa%2Bcarbon%2Bnanotube%26hl%3Den%26lr%3D%26


NNI 2006 Investments ($ millions)
under PCA on Societal Dimensions
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Examples of NNI support for EHS R&DExamples of NNI support for EHS R&D

EPA, NSF & NIOSH:EPA, NSF & NIOSH: Solicitation for research on Solicitation for research on 
environmental and human health effects of environmental and human health effects of 
manufactured nanomaterialsmanufactured nanomaterials
NIOSH:NIOSH: Center for Nanotechnology ResearchCenter for Nanotechnology Research
NIH/NCI, FDA & NIST:NIH/NCI, FDA & NIST: Nanotechnology Characterization Nanotechnology Characterization 
LaboratoryLaboratory
DOD/AF:DOD/AF: MultiMulti--disciplinary University Research Initiative disciplinary University Research Initiative 
to research the relationship between physicochemical to research the relationship between physicochemical 
characteristics and toxicological properties of characteristics and toxicological properties of 
nanomaterials nanomaterials 
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Nanotechnology Environmental and Health Nanotechnology Environmental and Health 
Implications (NEHI) Working GroupImplications (NEHI) Working Group

Subgroup of the NSET SubcommitteeSubgroup of the NSET Subcommittee
CoCo--chaired by FDA and NIOSHchaired by FDA and NIOSH
Members from research and regulatory agenciesMembers from research and regulatory agencies
PurposesPurposes

Provide for exchange of informationProvide for exchange of information
Facilitate identification, prioritization, and Facilitate identification, prioritization, and 
implementation of EHS research on nanotechnologyimplementation of EHS research on nanotechnology
Promote communication of information related to Promote communication of information related to 
EHS research on nanotechnologyEHS research on nanotechnology
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Nanotechnology standardsNanotechnology standards

Required for communication; accurate measurement and Required for communication; accurate measurement and 
testing; reliability and quality control.testing; reliability and quality control.

IEEE Nanotechnology Council est. Oct. 2003IEEE Nanotechnology Council est. Oct. 2003

ANSI Nanotechnology Standards Panel est. Aug 2004ANSI Nanotechnology Standards Panel est. Aug 2004

ASTM E56 ASTM E56 CommitteeeCommitteee on Nanotechnology Standards est. Jan on Nanotechnology Standards est. Jan 
20052005

ISO Technical Committee on ISO Technical Committee on 
NanotechnologyNanotechnology----decision decision 
June 2005June 2005

http://www.ostp.gov/\/imgres?imgurl=http://www.csm.ornl.gov/SC98/viz/noid_multi.jpg&imgrefurl=http://www.csm.ornl.gov/SC98/viz/viz2.html&h=900&w=720&sz=151&tbnid=Smg6LhvFXMMJ:&tbnh=145&tbnw=116&hl=en&start=19&prev=/images%3Fq%3Dcarbon%2Bnanotube%26hl%3Den%26lr%3D%26sa%3DG
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High Growth Job Training InitiativeHigh Growth Job Training Initiative

Launched in 2002 to prepare workers to take advantage of Launched in 2002 to prepare workers to take advantage of 
high growth, high demand, economically vital sectors.high growth, high demand, economically vital sectors.

Leverages partnerships among public workforce system, Leverages partnerships among public workforce system, 
economic development leaders, business and industry, and economic development leaders, business and industry, and 
educators.educators.

Information technology
Advanced manufacturing
Geospatial technology

Automotive
Transportation
Construction

Biotechnology
Health care
Energy

http://www.dol.gov/
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SummarySummary

NNI has a variety of goals & rolesNNI has a variety of goals & roles
Responsible development means advancing Responsible development means advancing 
benefits while addressing risksbenefits while addressing risks
NNI is funding cutting edge nanoscale scientific NNI is funding cutting edge nanoscale scientific 
research and technology development, research and technology development, 
including for EHS andincluding for EHS and……
Is growing nanotech education, workforce Is growing nanotech education, workforce 
preparation, and public engagement capacitypreparation, and public engagement capacity


